The corrosion rate in the wet-and-dr}?-test decreased as the surface film was built up but was always much higher than that for simple immersion.
2 Materials SS to ZZ 715, inclusive, were from the series of steels used by committee A-5, A. S. T. M., the designations used above are those of committee A-5, and the compositions given are those reported by this committee.
Rectangular specimens, 2 by 3}i inches and 2% by 4 inches, were used for the corrosion tests. The thickness of the specimens varied according to the material from which they were taken. In the case of the sheet the specimens were 2 by 3% inches, and the full thickness of the sheet was used. In the other cases specimens 2% by 4 inches }i inch thick were machined from the plate, the specimens being taken so as to represent the material at various distances below the surface in the case of the Leviathan plate. The surface area of a specimen was slightly more than 14 square inches (90 cm 2 ) and 20 square inches (129 cm 2 ) for each of the two sizes. In order to avoid any effect of strain upon the corrosion behavior, the specimens were annealed before being corroded. It is recognized that this does not represent commercial practice, but it was considered necessary in these tests in order that it would be possible to tell whether or not any marked differences in corrosion behavior which might be observed could properly be attributed to composition differences.
The specimens, stacked together in order to minimize oxidation during heating, were annealed in an electrically heated furnace in which a small flame of illuminating gas was burned during the annealing.
The specimens were maintained for one hour at 750°C .
(1, 380°F.) and were allowed to cool in the furnace. . It will be noticed, however, that the corrosion rate computed for the 15-day run ( fig. 2 ) was decidedly higher, on the whole, than the rate computed for the 25-day run ( fig. 1 ). This is in accord with the well-known fact that whenever the products of corrosion form an adherent and continuous covering on a metal they constitute a more or less effective barrier against subsequent corrosive attack.
Figure 2 also shows the results obtained when a set of specimens, after being subjected to the wet-and-dry test for 16 days, were then immersed continuously in the solution for 32 days. The average corrosion rate for any of these specimens as based upon the 48 days constituting the entire test period was relatively low. The corrosion rate calculated for the period of 16 days, the assumption being made that little or no corrosion occurred after the surface scale had been built up during the initial 16-day period of repeated immersion, was, of course, higher.
The corrosion rates based upon the 16-day period, however, are in fair agreement with those of a 15-day run with repeated immersion made independently of the other series.
The scale which formed on the surface of steel when corroded by the wet-and-dry method consisted largely of the magnetic oxide of iron.
On the specimens used for these tests the surface coating of the corrosion products, though brown on the outside and also in some cases immediately adjacent to the metal, was for the greater part black in color and was strongly attracted by a magnet when dry. As stated above, the scale adhered very firmly to the steel and could be removed only with difficulty. In the series of tests summarized in Figure 2 , in which the specimens were corroded first by the method of repeated immersion for 16 days and then allowed to remain immersed in the solution for 32 days, it was noted that although the scale was still firmly adherent and apparently afforded protection to the underlying steel against further corrosion it could be removed from the specimen much more readily than that from specimens which had been corroded for 16 days by the repeated-immersion method alone. In speculating as to the probable behavior in service of steel which, prior to continuous immersion in sea water, had been corroded in such a manner as to result in the building up of an adherent surface scale it would seem, on the basis of these results, that the coating would in time become less adherent and might eventually flake from the surface.
The examination of samples of corrosion scale which formed on some of the Leviathan plates in service and which were removed at the time the ship was dry-docked (1928) Any projecting attachments on the hull of a vessel would be subjected to conditions quite different in many respects from those applying to the hull. In particular, the mechanical or " cavitation " effect of the water would be more severe on both paint and metal, and in all probability the effect of aeration on corrosion would be more pronounced also. Either of these would, in large measure, account for more pronounced attack of the steel attachments as compared with the attack of hull plates.
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